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Bone quality is often assessed via architectural models that 48 are correlated with mechanical stability. The plate model devel-49 oped by Parfitt et al. [9] has long been used to describe the 50 architecture of trabecular bone [10] [11] [12] [13] [14] [15] [16] [17] [18] . The Parfitt plate model within trabecular bone structures [20] . MIL is defined as the aver- 
Materials and methods

Automated segmentation
126
A previously designed automated segmentation algorithm was 127 used to segment the whole vertebrae, the trabecular centrum and 128 the individual trabecular structure [24] . The whole vertebral images 129 were manually aligned to a global axis prior to the automated seg-130 mentation algorithm to ensure convergence (AmiraDev) [25] . The calculate the closest distance at every point from the background.
168
The Chamfer map is a close approximation of the Euclidean dis-169 tance map and is the preferred choice for larger datasets due to its 170 efficiency [23] . Chamfer maps are widely used in skeletonization 171 applications (AmiraDev) [25] . The 3D center line of the distance known thickness (Fig. 3) . The first and simplest test structure was Mean intercept length (MIL) was calculated in the supero-
191
inferior (X), mediolateral (Y) and dorso-frontal (Z) directions [20] .
192
The MIL was automatically calculated by shifting the binary image 
Statistical analysis
Results
230
Diffuse osteolytic vertebral metastases secondary to MT1 injec-231 tion were confirmed through bioluminescent imaging in 6 lumbar 232 vertebrae (2 L1, 3 L2 and 1 L3 vertebrae) generated from 4 rats.
233
A similar cohort of vertebrae (2 L1, 3 L2 and 1 L3 vertebrae) were 234 analyzed from 6 healthy rats. groups at the highest resolution (Table 1) . 
Hilderbrand model
244
The automated thickness calculation method using Hilder- 
